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COMBINED REGENERATION HEATING AND COOLING SYSTEM 
BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

The present" invention- relates to a combined regeneration heating and 
cooling system, and in" particular to a combined regeneration heating and cooling 
system that is capable of implementing a high heat exchange efficiency in such a 
manner that a heat exchange unit capable of heat-exchanging a high temperature 

10 refrigerant from an indoor unit during a heating mode and a low temperature 
refrigerant from an outdoor uriif and an expansion unit in which a refrigerant 
passed through the heat exchanger is expanded are installed in the inferior of one 
heating exchanging unit, so that a high temperature refrigerant flowing in the 
interior of an expansion unit and a. low temperature refrigerant are heat-exchanged. 

15 

• 2. Description of the Background Art 

A heating and cooling apparatus combined with a cooling apparatus and 
heating apparatus is generated, so that an indoor temperature is decreased in 
home, office, factory, etc. in the summer season by cooling temperature, and an 
20 indoor temperature is increased in the winter season for thereby implementing a 
comfortable indoor environment. 
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The above heating and cooling apparatus is generally implemented by a 
method for heating by burning light oil or gas and an electric coil method using an 
electric heater. 

However, in the former case, there is a problem that oxygen may be 
5 lacked in the air due to a method of burning indoor oxygen, and in the latter case, 
there is a problem that power is over consumed because it uses power. 

As shown in Figure 1,-in order to overcome the above problems, a cooling 
and heating system implemented using refrigerant is disclosed. The above cooling 
and heating system includes an indoor unit 103 installed in the indoor, an outdoor 
10 unit 109 installed in the outdoor, a compressor 101 for compressing and 
. discharging refrigerant, an expansion unit 105, 107 for changing refrigerant to a 
low temperature, before the refrigerant is supplied to the indoor unit 103 or the 
outdoor unit 109, and a plurality of valves 111 and 113 for controlling the flow of 
, the refrigerant. 

15 Here, the heating and cooling system 103 is adapted to cool the indoor air 

based on a heat exchange with the refrigerant inputted in the cooling mode, and to 
heat the indoor air by condensing the refrigerant based on the heat exchange with 
the refrigerant inputted in the heating mode. The outdoor unit 109 is adapted to 
. cool the refrigerant inputted based on -the heat exchange with the. outdoor air in the 

20 cooling mode and to heat the refrigerant inputted based on the heat exchange with 
the outdoor air in the heating mode. The expansion unit 105, 107 is adapted to 
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expand the refrigerant inputted into the outdoor unit 109 in the heating mode for 
thereby cooling the refrigerant to be lower than the outdoor air and to expand the 
refrigerant inputted into the indoor unit 103 in the cooling mode for thereby cooling 
to the low temperature lower than the indoor air. 
5 In the above-described conventional cooling and heating system, since the 

low "temperature refrigerant "from the outdoor unit in "the heating mode is directly 
flown into, the compressor, a large amount of calorie is needed for compressing a 
high temperature and pressure in the compressor, and a large mechanical 
problem in durability. 

io In addition, in the above conventional heating and cooling system, in the 

case that there is a large temperature difference between the outdoor temperature 
in the heating mode and the temperature of the refrigerant flown into the outdoor 
unit, frost may be formed in the outdoor unit, so that it is impossible to obtain a 
desired external heat, and a frost formation problem may occur. 

15 

SUMMARY OF THE INVENTION 

Accordingly,- it is an object of the present invention to provide a combined 
regeneration heating and cooling system that overcomes the problems countered 

- in the conventional art. ... - ■ .. 

20 It is another object of the present invention to provide a combined 

regeneration heating and cooling system that is capable of implementing a high 
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heat exchange efficiency in such a manner that a heat exchange, unit capable of 
heat-exchanging a high temperature refrigerant from an indoor unit during a 
heating mode and a low temperature refrigerant from an outdoor unit and an 
expansion unit in which a refrigerant passed through the heat exchanger is 

5 expanded are installed in the interior of one heating exchanging unit, so that a high 
temperature refrigerant flowing" in the interior" of ah" exp'a'nsfon" "unit T ancf a Tow" " 
temperature refrigerant are heat-exchanged. 

It is further another embodiment of the present invention to provide a 
combined regeneration cooling and heating system that is capable of simplifying 

10 the construction of a facility of a heat exchange by installing a heat exchange unit 
and an expansion unit in the interior of a heat exchange unit together. 

It is still further embodiment of the present invention to provide a combined 
regeneration cooling . and heating system that is capable of preventing a frost 
formation in an outdoor unit by decreasing a temperature difference between a' 

15 temperature of a refrigerant flown into an outdoor unit and a temperature of an 
outdoor air in such a manner that a heat exchange between a refrigerant supplied 
to the outdoor and a refrigerant discharged from the outdoor unit is performed by a 
heat exchange in which a heat exchange is performed without any variation in 
pressure. - -- 

20 It is still further another embodiment of the present invention to provided a ■ 

combined regeneration cooling and heating system that is capable of mixing a. 
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high temperature refrigerant heat-exchanged in a heat exchange unit in a heating 
mode with a low temperature refrigerant before a heat exchange is performed and 
increasing a low temperature inputting refrigerant of a compressor for thereby 
implementing an efficient operation of the compressor. 

5 To achieve the above objects, in a cooling and heating system including a 

compressor for compressin a high temperature "and'pressure "stated " 

an indoor unit installed in the indoor for cooling an indoor air by heat-exchanging a 
. low temperature expanded refrigerant with an indoor air in the cooling mode and 
for heating an indoor air by heat-exchanging a high temperature and pressure 

10 refrigerant with an indoor air in the heating mode, an outdoor unit installed in the 
- outdoor for discharging heat into the air by heat-exchanging a high temperature 
and pressure refrigerant with an external air in the cooling mode and for heating a 
refrigerant by heat-exchanging the expanded refrigerant with an external air in the 
heating mode, and a heat exchange unit for heat-exchanging a high temperature 

15 refrigerant from the indoor unit with a low temperature refrigerant from the outdoor 
unit in the heating mode,. there is provided a combined regeneration cooling and 
heating system that is characterized in that a heat exchanger capable of heat- 
. exchanging a high temperature refrigerant from the indoor unit with a refrigerant 
inputted into the outdoor unit, and an expansion unit adapted to receive a 

20 refrigerant of the heat exchanger and to expand for cooling the refrigerant are 
installed in the interior of the heat exchange unit; and a high temperature 
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refrigerant from the indoor unit and a low temperature refrigerant from the outdoor 
unit are inputted into the heat exchange unit in the heating mode, and the high 
temperature refrigerant flows through the heat exchanger and the expansion unit 
and is heat-exchanged with the low temperature refrigerant. 
5 Preferably, there is further provided a refrigerant supply line for preventing 

* "a "frosVforma¥oh"in¥n outdoor unit in" tKe hea¥ng~rhode and for directly Vuppfylng 
the refrigerant from the indoor unit to the outdoor unit without through the heat 
exchange unit. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become better understood with reference to the 
accompanying drawings which are given only by way of illustration and thus are 
not limitative of the present invention, wherein; 

Figurer 1 is a view illustrating the construction of a conventional heating and 
is cooling system; 

Figure 2 is a view illustrating the construction of a combined regeneration 
heating and cooling system according to an embodiment of the present invention; 

Figure 3 is a view illustrating a heating operation mode in a combined 
regeneration heating and cooling system according to an embodiment of the 
20 present invention; • 

Figure 4 is a view illustrating a cooling operation mode in a combined 
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regeneration heating and cooling system according to an embodiment of the 
present invention; and 

Figures 5 through 9B are views illustrating a combined regeneration cooling 
and heating system according to another embodiment of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The preferred embodiments of the present invention will be described with 
reference to the accompanying drawings. 

Figure 2 is a view illustrating the construction of a combined regeneration 
10 . heating and cooling system according to an embodiment of the present invention, 
Figure 3 is a view illustrating a heating operation mode in a combined regeneration 
heating and cooling system according to an embodiment of the present invention, 
and Figure 4 is a view illustrating a cooling operation mode in a combined 
regeneration heating and cooling system . according to an embodiment of the 
15 present invention. 

As shown in Figure 2, the combined regeneration cooling and heating 
system according to the present invention includes a compressor 10 for 
compressing a high temperature and pressure, an indoor unit 20 installed in the 
.. . .indoor for cooling an indoor-air by heat-exchanging a low temperature expanded 
20 refrigerant inputted in the cooling mode with an indoor air and heating an indoor air 
by heat-exchanging a high temperature and pressure refrigerant inputted in the 



7 



heating mode with an indoor air, an outdoor unit 30 installed in the outdoor for 
discharging heat to the outside by heat-exchanging a high temperature and 
pressure refrigerant inputted in the cooling mode with an outdoor air and heating a 
refrigerant by heat-exchanging the expanded, refrigerant inputted in the cooling 
5 mode with an outdoor air, a heat exchange unit 40 for heat-exchanging a high 
temperature refrigerant inputted into the outdoor unit 30 in the heating mode and" a 
low temperature refrigerant discharged from the outdoor unit 30 and inputted into 
the compressor 10, and an expansion unit 50 for expanding a refrigerant inputted 
into the indoor unit 20 in the cooling mode to a low temperature refrigerant. 

10 In the interior of the heat exchange unit 40, there are provided a heat 

exchanger 42 in which a high temperature refrigerant from the indoor unit 20 flows 
for thereby heat-exchanged with ..a low temperature refrigerant inputted from the 
outdoor unit 30, and an expansion unit 44 adapted to receive a refrigerant from the 
heat exchanger 42 for thereby expanding to a much lower temperature. Therefore, 

15 the refrigerant inputted from the indoor unit and passed through the heat 
exchanger is heat-exchanged with a low temperature refrigerant inputted from the 
outdoor unit 30, and l the temperature of the same is decreased. The refrigerant is 
expanded by the expansion unit 44, and the temperature of the same is. decreased 

- - to a-lower temperature. In particular, since the expansion unit 44 is instated in the - - 

20 interior of the heat exchange unit 40, a heat exchange is performed with a low 
• temperature refrigerant, and the refrigerant is expanded and has a lower 



8 



temperature. The heat exchanger 42 is formed of a double capillary tube, so that a 
refrigerant flows based on its pressure difference for thereby implementing a heat 
exchange. 

As shown in Figure 3, the heating operation using a combined regeneration 
5 cooling and heating system according to the present invention will be described. 

When a user selects a" heating mode, a high temperature and pressure 
refrigerant having a temperature of t1 is compressed by the compressor 10 and is 
inputted into the indoor unit 20 through a 4-direction valve 12 and is heat- 
exchanged with the indoor air by the indoor unit 20 and increases the temperature 
10 of the indoor air. The refrigerant is first condensed and has a lowered temperature 
t2(t1>t2). 

The refrigerant condensed to a temperature t2 flows through a first check 
valve 62 and a pipe line 75 and is second condensed while passing through the 
heat exchanger 42 of the heat exchange unit 40. The refrigerant is expanded to a 

15 low temperature while passing through the expansion unit 44 and becomes a 
moisture vapor state of a low temperature having a temperature t4 lower than the 
outdoor air (t2>t4, outdoor air>t4: here, the heat exchange of the refrigerant being 
heat-exchanged by the heat exchange unit and having a temperature range of t2 
througJvt4 will be described-Jater) : — — 

20 The moisture vapor state refrigerant passed through the heat exchange unit 

40 and having a temperature of t4 is supplied to the outdoor unit 30 through the 
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pipe line 76, 77 and is heat-exchanged with an outdoor air by the outdoor unit 30 
for thereby absorbing an external temperature and being first-evaporated at a 
temperature t5. 

The refrigerant heated by the outdoor unit 30 and having a temperature t5 
5 passes through the heat exchange unit 40 through the pipe line 78 and is heat- 
" : " " exchanged" with" the Refrigerant of "the" heat "eVchanger" 42" "inputted* with" V 

temperature t2 and the . refrigerant of the expansion unit 44 inputted with a 
temperature t3 for thereby being second-evaporated at a temperature t6 (t5<t6). 
Namely, the refrigerant flowing in the direction of the compressor 10 is heated to a 
10 temperature t6, and the refrigerant flowing in the direction of the outdoor unit 30 is 
cooled to a temperature t3 through the compressor 42 and is cooled to a 
temperature t4 through the expansion, unit 44. In addition, the refrigerant passing 
through the expansion unit 44 is heat-exchanged with the refrigerant inputted from 
the outdoor unit 30 before it is expanded by the expansion unit 44, so that the 
15 refrigerant is expanded to a much lower temperature. 

Finally, the refrigerant second evaporated by the heat exchange unit 40 and 
having a temperature t6 is supplied to the compressor 10 through the pipe line 79 
and the 4-direction valve 12 and is compressed and has a high temperature and 

.. pressure and is changed-to a refrigerant having a temperature. t1 (t6<t1) ■ 

20 Since the refrigerant of a high temperature is inputted into the compressor 

10 through the above-described procedure, it is possible to significantly decrease 
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the calorie needed for compressing the refrigerant to a high temperature and 
pressure. In addition, since the heat exchange expansion is continuously 
performed by one heat exchange unit 40, a heat exchange efficiency is high, and it 
. is possible to easily install. 

5 As shown in Figure 4, when a user selects a cooling mode, a high 

temperature arid pressure the "compressor" 10 ~aricT 

having a temperature t.1 is supplied to the outdoor unit 30 through the 4-direction 
valve 12, the pipe line 79 and the heat exchange unit 40 and is heat-exchanged 
with an outdoor air by the outdoor unit 30 and is condensed to a temperature t12 

10 (t11>t12). At this time, since the refrigerant directly passes through the pipeline 79 
and the heat exchange unit 40, the refrigerant is directly moved to the outdoor unit 
30 without any heat exchange. 

The refrigerant heat-exchanged with an outdoor air by the outdoor unit 30 
and having a temperature t12 is supplied to the expansion unit 50 through a 

15 second check valve 64 and the pipe line 81 and is expanded while passing 
through the expansion unit 50 and is changed to a low temperature and pressure 
moisture vapor state haying a temperature t13 (t12>t13). 

The refrigerant cooled to a temperature t13 is flown into the indoor unit 20 
for thereby, cooling-tbe temperature of the indoor air through a^heat exchange with 

20 the indoor air, and the refrigerant is evaporated at a temperature t14 (t13<t14). 

The refrigerant heated to a temperature t14 by the indoor unit 20 is flown 
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into the compressor 10 through the pipeline 72 and the 4-direciton valve 12 and is 
compressed to a high temperature and pressure. 

At this time, the calorie heat-exchanged by the indoor unit 20 or the outdoor 
unit 30 may be expressed in the following Equation 1 . 



[Equation 1] 

xO = mc{t x ~t 2 ) 
where, 

xQ : calorie supplied to indoor air and outdoor air 
10 /72. : amount of refrigerant flowing per unit hour 

c : specific heat of refrigerant 
t x : temperature of refrigerant inputted 
t 2 ; temperature of refrigerant outputted 

15 As shown in Figure 5, in the combined regeneration cooling and heating 

system according to another embodiment of the present invention, in the case that 
a difference between the temperature of the outdoor air and the temperature of the 
. refrigerant supplied to the outdoor unit 30 is large (above 5°C below zero) due to a 

certain- outdoor weather condition (for example, mixed -snow -and snow sleet, 

20 heavy snow, etc.), front is formed in the outdoor unit 30. 

In order to remove the front formed in the outdoor unit 30, a first refrigerant 
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supply line 82 is further installed for supplying a high temperature refrigerant 
discharged from the . outdoor unit 20 to the outdoor unit 30 and controlling the 
refrigerant. In addition, a first sol valve 83 is installed in front of the heat exchange 
unit 40 for adjusting the amount of refrigerant inputted into the heat exchange unit 
5 40. A second sol valve 84 is installed in one side of the first refrigerant supply line 
82 for adjusting "the amount of refn^erarit^ * 

Therefore, when the first sol valve 83 is closed, and the second sol valve 84 
is opened, a high temperature refrigerant having a temperature t2 is directly 
inputted into the outdoor unit 30 through the first refrigerant supply line 82, so that 
10 it is possible to remove frost formed in the outdoor unit 30. 

At the usual time, the second sol valve 84 capable of controlling refrigerant 
discharged through the first refrigerant supply line 82 is opened, and the 
refrigerant discharged from the indoor unit 20 is moved through the heat exchange 
unit 40. 

15 As shown in Figure 6, in the combined regeneration cooling and heating 

system according to further another embodiment of the present invention, it is 
. possible to previously prevent the phenomenon that frost is formed in the outdoor 

30: 

In order to -prevervt frost from being formed in the outdoor -unit 30, a second 
20 heat exchanger 46 is further installed between the heat exchange unit 40 and the 
outdoor unit 30 for heat-exchanging the temperature of the refrigerant from the 
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heat exchange unit 40 with the refrigerant discharged from the outdoor unit 30. At 
this time, the second heat exchanger 46 is formed of a heat exchanger designed 
to implement only a heat exchange without generating pressure. 

Therefore, in the second heat exchanger 46, the heat exchange is 
5 performed until a temperature difference between the low temperature refrigerant 
from the" outdoor" unit 30" and "the YefrlgVrant" from the" heat excharig'e "uhFt~40 
becomes a temperature (below about 5°C below zero) of a range in which the frost 
is not formed. Thereafter, the refrigerant is supplied to the outdoor 30 for thereby 
basically preventing the frost in the outdoor unit 3;0. 
10 As shown in Figure 7, in the combined regeneration cooling and heating 

system according to further another embodiment of the present invention, the 
compressor 10 compresses the refrigerant and makes it have a certain high. . 
; pressure for thereby preventing the compressor 10 from being damaged. 

In the case that the refrigerant inputted into the compressor 10 is above a 
15 certain temperature (that represents a temperature lower by about 5°C compared 
to the limit temperature at which the normal operation of the compressor 1 is 
■ stopped due to the refrigerant compressed to an abnormal, high temperature used 
in the cooling and heating system. The common compressor 19 stops when the 

r jjmi-t -temperature -of 4he refrigerant compressed by and -outputted from the - ; - - - 

20 compressor 10 is about 130°C. Therefore, the above certain temperature 
represents about 125°C.) There are further provided a temperature sensor 87 for 
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checking and comparing the temperature of the refrigerant from the compressor, 
and a refrigerant adjusting valve 86 for controlling a low temperature refrigerant to 
be supplied to the compressor 10 through the second refrigerant supply line 85 in 
accordance with a temperature sensor signal in the case that the temperature of 

5 the checked refrigerant is out of the previously set temperature range. 

The temperature "sensor 87" detects" the "temperature" "of "the" refrigerant" " 
compressed by and discharged from the compressor 10 and compares the 
detected temperature with the previously set temperature range (here, the 
previously set temperature range represents a range capable of preventing the 

10 compressor from being stopped and capable of maintaining a high temperature 
and pressure, and the set temperature is preferably about 125C through 100C in 
the case that the limit temperature of the compressor is 130C). In the case that the . 
temperature of the refrigerant is higher than the temperature range, the refrigerant 
adjusting valve 86 is opened, arid the low temperature refrigerant discharged from 

is the outdoor unit 30 through the second refrigerant supply line 85 is supplied to the 
pipe line 80 connected with the compressor, so that the temperature of the 
. refrigerant inputted into the compressor 10 is decreased. 

In the case that the temperature of the refrigerant discharged from the 

compressor 10 is-lower-than the previously set temperature-range; the -refrigerant- - 

20 adjusting valve 86 is closed, and the refrigerant discharged from the outdoor unit 
30 is prevented from being inputted into the pipe line 85, and the refrigerant heat- 
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exchanged by the heat exchanger 40 is inputted into the compressor 10. 

As shown in Figure 8, in the combined regeneration cooling and heating 
system according to further another embodiment of the present invention, the heat 
exchange unit 40 includes a first heat exchanger 47, a second heat exchanger 48 

5 and an expansion unit 49. 

"When "the user" selects a'heating mode", in the" indoor" unit 20," the "refrigerant 
having an input temperature t21 and first-condensed with a temperature t22 is 
second-condensed by the first heat exchanger 47 through the first check valve 62 
and the pipe line 75, and the temperature of the same is decreased to a 

10 temperature t23. The refrigerant passed through the first heat exchanger 47 is 
third-condensed while passing through the second heat exchanger 48, and the 
temperature of the same is decreased to a temperature t24. The refrigerant 
passed through the second heat exchanger 48 is fourth-condensed while passing 
through the expansion unit 49, and the refrigerant is more expanded and is 

15 changed to a low temperature moisture vapor state having a temperature t25 
lower than the outdoor air (t23>t24>t25, outdoor air>t25). 

Thereafter, the refrigerant of a moisture vapor state having a temperature 
t25 and passed through the expansion unit 49 is supplied to the outdoor unit 30 
through- the -pipeline— 76-,- 77- and- absorbs an external heat based- on -a heat 

20 exchange with the outdoor air in the outdoor unit 30. The refrigerant itself is first 
evaporated at a temperature t26 (t25<t26<outdoor temperature). 
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The refrigerant heated by the outdoor unit 30 to a temperature t26 is heat- 
exchanged with a high temperature refrigerant having a temperature t23, while 
passing through the second heat exchanger 48 and is second evaporated at a 
temperature t27 (t26<t27). The refrigerant., flowing in the direction of the 

5 compressor 10 is heated to a temperature t27, and the refrigerant flowing in the 
direction" of" the" outdoor" unit 30 "is cooled "to" a temperature 124 .*Af this time; It" is* 
preferred that the refrigerant heated to a temperature t27 is evaporated based on 
a full vaporization method: 

Thereafter,, the refrigerant having a temperature t27 passed through the 

10 second heat exchanger 48 is heat-exchanged with a high temperature refrigerant 
inputted at a temperature t24, while passing through the expansion unit 49 and. is- 
third vaporized .at a temperature t28 (t27<t28). Namely, the refrigerant flowing in 
the direction of the compressor 10 is heated to a temperature t28, and the 
refrigerant flowing in the direction of the outdoor unit 30 is cooled to a temperature 

is t25. At this time, the third vaporized refrigerant is adapted to decrease a 
temperature difference between the outlet side temperature, of the expansion unit 
49 and the outdoor temperature. Therefore, it is possible to prevent a frost 
formation caused due to a decrease of the outdoor temperature in the winter 
.-season, and a heat exchange with the-outdoor air is -easily implemented...- 

20 The refrigerant third-vaporized by the expansion unit 49 and having a 

temperature t28 is heat-exchanged with a high temperature refrigerant having a 
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temperature t22 while passing through the first heat exchanger 47 and is fourth- 
vaporized at a temperature t29 (t28<t29). Namely, the refrigerant flowing in the 
direction of the compressor 10 is heated to a temperature t29, and the refrigerant 
flowing in the direction of the outdoor unit 30 is decreased to a temperature t23. 
5 "Finally, the refrigerant heated to a temperature t29 by the first heat 

exchanger 47 Is suppliecftb the compressor 10 and "is compressed'aWhas'a high" * 
temperature and pressure and is changed to a refrigerant having a temperature 
. t21. 

Therefore, since a high temperature refrigerant is inputted into the 
10 compressor 10, it is possible to significantly decrease calorie needed for 
compressing the inputted refrigerant to a high temperature and pressure 
refrigerant. 

As shown in Figures 9a and 9b, the second refrigerant supply line 85 is 
installed between the outdoor unit 30 and the expansion unit 49 for supplying a 
15 low temperature refrigerant to the compressor 10 or is installed between the 
expansion unit 49 and the second heat exchanger 48 or is installed between the 
second heat exchanger 48 and the first heat exchanger 47. It is possible to 
selectively use a low temperature refrigerant based on. a temperature of refrigerant 

- supplied- to the compressor -checked by the temperature sensor 87. Namely,-in the 

20 case that the temperature of the refrigerant checked by the temperature sensor 85 
is in a high temperature range, the refrigerant from the outdoor unit 30 is mixed, 



18 



and in the case that the temperature of the checked refrigerant is in an 
intermediate temperature range, the refrigerant from the expansion unit 49 is 
mixed. In the case that the temperature of the checked refrigerant is in a low 
temperature range, the refrigerant from the second heat exchanger 48 is mixed. 
5 As described above, in the combined regeneration ~ cooling and heating 

V system according to the' present" fnveht]o~n\" a "heat Vxcharig'er" capable" "of heat-" 
exchanging a high temperature refrigerant from the indoor unit in the heating mode 
and a low temperature refrigerant from the outdoor unit, and an expansion unit 
capable of expanding the refrigerant, from the heat exchanger are installed in the 
10 interior of one heat exchange unit, so that it is possible to implement a high heat 
exchange efficiency based on a heat exchange between a high temperature 
refrigerant flowing in the interior of the expansion unit and a low temperature 
. refrigerant flowing in the outside. 

In . addition, in the present invention, it is possible to simplify the 
15 constructions of the facilities of the heat exchange system by providing the heat 
exchanger and the expansion unit in one heat exchange unit and by concurrently 
performing the heat exchange and expansion operations. 

Furthermore, in the present invention, it is possible to prevent a frost 
- formation-in an outdoor unit in such a manner that the refrigerant supplied to the - 
. 20 outdoor unit is heat-exchanged with the refrigerant discharged from the outdoor 
unit, so that a temperature difference with respect to the outdoor temperature is 



19 



below a frost formation temperature. 

In the present invention, it is possible to implement an efficient operation of 
compressor in such a manner that a low temperature refrigerant that is not heat- 
exchanged is mixed with a high temperature refrigerant heat-exchanged by the 

5 heat exchanger in the heating mode for thereby increasing a low temperature 
refrigerant flowing into the compressor. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described examples are not limited by any of the details 

10 of the foregoing description, unless otherwise specified, but rather should be 
construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the meets and bounds 
of the claims, or equivalences of such meets and bounds are therefore intended to 
be embraced by the appended claims. 

15 The present disclosure relates to subject matter contained in Korean 

Patent Application Nos. 2002-73656, filed on November 25, 2002, and 2003- 
67369, filed on September 26, 2003, the contents of both being expressly 
incorporated by reference in their entireties. 
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